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Preparation of biomimetic materials by using self-organization process 
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We demonstrate here a creation of a novel biomimetic multi-functional surface by using dry etching 
of silicon with a self-organized porous polymer masks and UV-O3 treatment with photo-masks. 
Self-organized honeycomb-patterned films were prepared by a simple casting method. After fixing 
top layer of honeycomb-patterned films on silicon substrates, reactive ion etching (RIE) were 
carried out. After RIE, the silicon nanospike-array structure was obtained. Water contact angles on 
the silicon nanospike-array structures were c.a. 170 degree. After UV-O3 treatment with 
photo-masks, only UV-O3 irradiated area shows superhydrophilicity. The wettability-patterned 
surfaces have property of water-transportation. These results suggest multi-functional biomimetic 





















Fig.1 (a) Schematic illustrations of preparation procedures of silicon nanospike-array structures. SEM images of (b) 
honeycomb-patterned films, (c) porous polymer masks on silicon surface, and (d) silicon nanospike-array structures. 
(Bars; 2 µm) 
 
 
Fig.2 Continuous photographs of a dropping water droplet on the wettability patterned substrate.  
